There is a wide cross-country variation in the institutional structure of bank failure resolution, including the role of the deposit insurer. We use quantitative analysis for 57 countries and discussion of specific country cases to illustrate this variation. Using data for over 1,700 banks across 57 countries, we show that banks in countries where the deposit insurer has the responsibility of intervening failed banks and the power to revoke membership in the deposit insurance scheme are more stable and less likely to become insolvent. Involvement of the deposit insurer in bank failure resolution thus dampens the negative effect that deposit insurance has on banks' risk taking. JEL Classifications: G21, G28, G30
Introduction
There is a broad variation in countries' framework and practice to resolve failing banks.
Some countries rely on the court system to declare banks insolvent and to resolve them. Other countries have delegated the power to resolve failing banks almost completely to bank supervisors with little if any judicial recourse (see Hüpkes, 2004, and Beck, 2004 , for a discussion of differences in bank failure resolution schemes across countries). There is also variation in the degree to which bank failure resolution interacts with deposit insurance, which is another increasingly popular component of the financial safety net. In some countries, such as Brazil, the deposit insurer is set up as a paybox with the function to pay out depositors of failed banks, while in other countries, such as the United States, the deposit insurer not only has important supervisory functions, but has the lead role in resolving failing banks.
Resolving weak banks efficiently can have important repercussions for financial and economic development. Honohan and Klingebiel (2003) estimate the average fiscal cost of banking crisis resolution at 13% of GDP, while Claessens, Klingebiel and Laeven (2003) show that different approaches to resolving banking crises have led to very different outcomes in terms of recovery of economic growth after the crisis. But even the failure of individual banks can imply large financial and economic costs for depositors, borrowers and taxpayers, as the failure of institutions such as the Bank of Credit and Commerce International (BCCI) has shown (see Bartholomew and Gup, 1997 , for an overview of bank failures across non-US G10 countries).
While there is a large theoretical and empirical literature on the insolvency and resolution of non-financial corporations, the literature on financial corporation distress has focused mostly on systemic banking crises, i.e. the determinants and resolution strategies for wide-spread bank failures, rather than on the efficient resolution of idiosyncratic bank failures.
1 Similarly, while there is a large theoretical and empirical literature on the relationship between deposit insurance and bank fragility, its link with bank failure resolution has not been empirically explored. 2 While policy makers' attention has recently shifted to the non-systemic resolution of idiosyncratic bank failures, up to date there is no cross-country evidence on its optimal design. 3 In this paper we assess empirically the relationship between the design of bank failure resolution arrangements and bank fragility. Specifically, this paper addresses two questions: First, is a bank failure resolution system that relies more on the deposit insurer more conducive to market discipline?
Second, which institutional structure of a deposit insurer involved in bank failure resolution is most conducive to bank stability?
There is little disagreement that banks need special insolvency rules compared to nonfinancial corporations (Hüpkes, 2004) . Their role in transforming maturity, i.e. transforming short-term deposits into medium to long-term loans, makes banks more sensitive to short-term liquidity shortages that ultimately could result in bank runs (Diamond and Dybvig, 1983) .
Specifically, an interruption of the access to their savings in the failed bank can cause depositors to panic and run on other, fundamentally sound, banks. Furthermore, the information value of an ongoing credit relationship, which serves as the basis for debtor discipline and access to credit, decreases substantially in the case of failing banks. Finally, banks' critical role in market-based economies -providing payment services and intermediating society's savings -and their role in the transmission of monetary policy may justify special insolvency rules for banks (Benston and Kaufman, 1996) .
While the special nature of banking and its importance for market economies justifies a special regulatory, supervisory and insolvency regime, the rules for this regime have to be structured in an incentive-compatible way. Given the call-option character of bank equity, bankers face strong incentives to lend aggressively and take on excessive risks, ignoring prudent risk management (Merton, 1977) . The lower their capital base, the less they have to lose and the more they can gain through aggressive lending. Both discipline by creditors and depositors and the regulatory and supervisory framework have an important role to play in checking these incentives. Similarly, the effective and timely intervention and resolution of failing banks is important to minimize aggressive risk taking by banks and thus reduce bank fragility. If bankers know that they face immediate exit combined with the immediate and complete loss of all equity in the case of insolvency, they are less willing to take aggressive risks. If depositors and creditors know that they will suffer losses in the case of bank failure, they will be more willing to exert market discipline. Effective and timely intervention and resolution of failing banks is thus crucial to maintain market discipline and reduce bank fragility. In practice, however, bank authorities are often slow to close banks, allowing for regulatory capital forbearance, particularly in the case of explicit deposit insurance and systemically important banks (see Ronn and Verma (1986) for a model of deposit insurance that incorporates regulatory forbearance). Empirical research shows that in particular during episodes of systemic financial crisis, bank authorities are often reluctant to close banks, resulting in large fiscal costs and a deeper crisis in terms of corporate sector slowdown (Honohan and Claessens, Klingebiel and .
Theory, however, does not provide an unambiguous answer to the question of who should resolve failing banks. In countries with explicit deposit insurance schemes, deposit insurers might be more likely to carefully monitor banks and intervene rapidly into failing banks as they have to carry the costs in terms of higher pay-out to indemnified depositors. However, deposit insurers might also face perverse incentives. First, if the deposit insurance agency is run by the banking industry itself, it might face a conflict of interest in dealing with failing banks.
Second, similar as bank supervisors, deposit insurers might have incentives to postpone realization of bank losses to avoid that bank failure "happens on their watch". Third, if the deposit insurer is placed with uninsured depositors in the creditor preference during bankruptcy and ahead of other non-deposit creditors, they might face incentives to intervene too late (Bliss and Kaufman, 2006) .
The discussion on the role of the deposit insurance agency in bank failure resolution is also intimately linked to the design and structure of the deposit insurance scheme. On the one hand, the incentive-compatible structure of deposit insurance can be enhanced by a proper alignment of interests. Funding and administration of the deposit insurance scheme by the banking industry can increase the incentives of the deposit insurer to minimize insurance losses.
On the other hand, a deposit insurance scheme can only maintain market discipline and minimize moral hazard risks if problem banks are efficiently and timely intervened and resolved. Theory suggests that the possibilities of the deposit insurer to minimize insurance losses can be further enhanced by aligning interests such as by yielding supervisory power to the deposit insurer. This can be taken even further by giving the deposit insurer the authority and responsibility to intervene into problem banks and resolve failing banks.
In this paper we study empirically the link between the involvement of deposit insurers in bank failure resolution and bank risk. In section 2, we present cross-country indicators of the responsibility of deposit insurers to intervene into banks across 57 countries. We also consider a second indicator, the power of deposit insurer to cancel or revoke the deposit insurance for one of their members. Further, we consider to which extent deposit insurers are independent from political pressure and have access to supervisory information and the interaction of these two institutional features with the role of deposit insurers in bank failure resolution. We enrich the data analysis with a discussion of some specific country cases to illustrate to which extent the institutional variation of deposit insurance and bank failure resolution varies across countries. In section 3, we turn to formal hypothesis testing. Specifically, we regress a measure of bank risk on the indicators introduced in section 2, controlling for other bank-and country traits. Our results indicate the importance of the deposit insurer's role in maintaining bank stability. Banks are more stable, i.e. farther away from insolvency in countries where deposit insurers have a greater role in bank failure resolution. This empirical finding is robust to controlling for other bank and country characteristics, most importantly to controlling for the generosity of deposit insurance and the independence and intervention powers of bank supervisors. However, we also find that this positive effect only takes place if the deposit insurer is politically independent and if it has sufficient access to supervisory information.
This paper is related to a large theoretical and empirical literature on the effect of deposit insurance on banks' risk taking behavior, market discipline and systemic fragility (see Demirguc-Kunt and Kane, 2002 , for an overview). Demirgüç-Kunt and Huizinga (2004) find that higher explicit coverage and having a funded scheme reduce market discipline, i.e. the sensitivity of the deposit interest rate the bank has to pay to changes in profits and liquidity ratios. Demirgüç-Kunt and Detragiache (2002) likewise find that the probability of having a banking crisis increases in the coverage limit and in having a funded scheme. Hovakimian, Kane and Laeven (2003) show that risk-shifting to the government or subsidization of risk taking is stronger in poor institutional environments but can be reduced with an incentive-compatible design.
Our paper also falls within the broader literature on the optimal design of financial systems and financial sector regulation. Levine (2003) shows that financial systems tend to be dominated either by banks or by markets but that this has no significant impact on economic growth. Jayaratne and Strahan (1995) show that economic growth in U.S. states increased substantially following bank branch deregulation. Barth, Caprio and Levine (2004) collect crosscountry data on an array of regulatory and supervisory practices, including regulations on bank entry, activity restrictions, capital adequacy, loan classification, and provisioning, as well as information about the official power, independence, and resources of bank supervisors and the regulations fostering information disclosure and private-sector monitoring of banks. They find that banking systems with excessive supervision and regulation of banks are less developed and stable than banking systems where markets play an important role in monitoring banks.
Similarly, Beck, Demirguc-Kunt and Levine (2006) find that firms face higher obstacles due to corruption in lending in countries with more powerful bank supervisors and less private-sector monitoring. Often political economy factors affect the design of financial systems. Kroszner and Strahan (1999) show that lobbying by interest groups affected the decision to relax bank branching restrictions in the United States, while Kroszner and Stratmann (1998) , Wilson (1998), and Laeven (2002) show that political interest groups affect the design of deposit insurance.
Deposit insurance and bank failure resolution across countries
This section introduces several indicators of deposit insurers' involvement in bank failure resolution and the financial safety net in a broader sense. These indicators are constructed from raw data in Barth, Caprio and Levine (2004) and Demirguc-Kunt, Kane, Karacaovali and Laeven (2005) . Table 1 presents the variables for the 57 countries in our sample, all countries with explicit deposit insurance schemes, and the Appendix describes the exact definition and source of all variables. We discuss cross-country differences in the institutional set-up of bank failure resolution schemes, especially with respect to deposit insurers' involvement and illustrate with a short discussion of some specific countries.
Indicators of deposit insurance and bank failure resolution
One of the most important institutional questions in bank failure resolution is the responsibility for intervening failing banks. Here we focus on the question whether in countries with explicit deposit insurance the deposit insurer has the authority and responsibility to intervene in a bank (DI Intervention). In ten out of the 57 countries, the deposit insurer has such responsibility; this is the case in such diverse countries as Algeria, Hungary, and the United
States.
Almost as significant as the authority to intervene banks is the possibility to revoke membership of banks in the deposit insurance scheme. Does the deposit insurance authority have the legal power to cancel or revoke deposit insurance for any participating bank (DI Power to Revoke)? While revoking membership is certainly not the same as intervening and potentially withdrawing a banking license, the practical effect can be the same, especially if the deposit insurer and/or the bank have to inform the public. In 23 countries, the deposit insurer has the right to cancel or revoke membership, including in seven of the ten countries where the deposit insurer has the authority to intervene. Unfortunately, we do not have cross-country information, whether deposit insurers in these 23 countries have actually exercised the right to cancel or revoke deposit insurance before a bank is intervened or the bank license is canceled; evidence from the few countries for which we do have such information, however, suggests that this is a very rare event. So, it must be the threat of revoking rather than the actual action that provides the necessary discipline.
The impact of the power to intervene banks and/or to revoke deposit insurance certainly differs with the degree of independence that deposit insurer enjoys. Deposit insurers that are not politically independent might see abuse of the authority to intervene and revoke membership. We therefore control for the independence of the deposit insurer from political pressure with a dummy variable called DI Independence that takes the value one if the deposit insurance agency is either privately administered or in an independent public agency, and zero otherwise. In 18 countries, the deposit insurer is either privately managed or politically independent, i.e. housed in an institution such as a politically independent Central Bank or bank regulatory authority.
Only three of the deposit insurers who have the authority to intervene are also independent. DI Independence is not significantly correlated with either DI Intervention or DI Power to Revoke.
The proper use of the power to intervene and revoke deposit insurance certainly depends on sufficient information about the member banks. We therefore control for the access of the deposit insurer to supervisory information with DI in Supervision, a dummy variable that takes a value of one if the deposit insurance agency is housed inside the bank supervisory agency, and zero otherwise. We note, however, that this is a proxy variable for access to supervisory information; as we will discuss below, not all countries where the deposit insurer is housed in the supervisory authority, use this institutional link adequately, while other deposit insurers have access to supervisory information without being housed in the corresponding authority. In 21 countries, the deposit insurer is housed inside the supervisory agency, including in six of the ten countries, where the deposit insurer has the authority to intervene. There is a positive correlation of DI in Supervision with DI Intervention and DI Power to Revoke, but a negative correlation with DI Independence suggesting that deposit insurers are more likely to be housed in the supervisory authority, if the latter is not politically independent.
Deposit insurance and bank failure resolution: country examples
While the four variables introduced in the previous section give a first overview of the variation in deposit insurer's role in bank failure resolution across countries, they are not able to capture the institutional richness of safety net arrangements. We therefore now turn to a brief discussion of some specific countries to illustrate to which extent deposit insurance and bank failure resolution are linked with each other or not. We discuss the following countries for which we have information on safety net arrangements, including bank failure resolution: the United States, Germany, Brazil, Kenya, Uganda, and Bangladesh.
Take first the United States, perhaps the banking system where the link between deposit insurance, bank supervision and bank failure resolution is institutionally strongest. 4 The Federal Deposit Insurance Corporation (FDIC), a politically independent entity, does not only insure its members' deposits, it is also a bank supervisor and has complete control over the bank failure resolution process, with only ex-post judicial review. The FDIC is either the primary supervisor or the back-up supervisor of all banks insured by its fund and has the obligation to intervene in any bank for which it is the primary supervisor and that is "critically undercapitalized", currently defined as a capital to weighted asset ratio of two percent. 5 The bank resolution process is completely administrative, without court involvement and only some decisions subject to ex-post judicial review and with damages the only available remedy. The FDIC is completely in charge of the process and has to resolve the bank according to the least-cost criterion, i.e. the method that results in the least cost for the deposit insurer. The FDIC's role in bank failure resolution was strengthened to its current form after the banking crisis of the 1990s. While certainly too early to draw any conclusion, its incentive compatible set-up might have contributed to a more stable banking system over the past decade and a half.
Let us now turn to Germany, where there is also a close link between deposit insurance and bank failure resolution, but on an informal and private level (Beck, 2002 (Beck, , 2004 . While the data in Table 1 refer to the European Union (EU) mandated limited deposit insurance for all banks, there are several privately-run deposit insurance schemes, among them one for private commercial banks. The deposit insurance fund is managed by the German Bankers Association, which has the right to cancel membership for weak banks, an option it has, however, never exercised. The deposit insurer demands regular audit reports about all its members, can impose corrective actions on basis of these reports, and even impose penalties. While the resolution of failing institutions is the task of the Federal Financial Supervisory Authority as successor of the Federal Bank Supervisory Authority, the resolution has been traditionally undertaken in close informal cooperation with the banking association and creditor banks of the troubled bank. In most cases, a market-based solution, where creditor banks take over the troubled banks or the failed bank is sold to a third party with the deposit insurer filling the gap, has been achieved. In at least one case, the initiative for the resolution of a troubled bank was actually initiated by the Banking Association rather than the supervisory authority, testimony to the strong supervisory and monitoring role that the private deposit insurer takes. The private nature of deposit insurance and bank failure resolution has developed over the years out of the club-like nature of the banking system with institutional arrangements designed to enforce mutual monitoring, peer discipline and peer assistance. 6 While the incentive compatible structure of the German financial safety net might have contributed to banking system stability, there are also concerns of lacking competitiveness stemming from the strong role for incumbent banks in the current system.
Take next Brazil. As in Germany, the deposit insurance agency (FGC) of Brazil is independent and privately managed. where deposit insurance, on the one side, and supervision and failure resolution, on the other side, are institutionally completely separated (Beck, 2004) .
Kenya is an example where the deposit insurer seems in a very good position to have a significant role in bank failure resolution. The Deposit Protection Fund (DPF) is housed inside the Central Bank of Kenya, which has also bank supervisory authority, and is in charge of liquidating closed banks. In reality, however, its role is limited. While it shares staff with the Central Bank, it does not have direct access to supervisory information and is not involved at all in supervisory decisions, especially with respect to problem banks. The decision to intervene failing banks is taken by the Central Bank, with approval of the Minister of Finance, a feature that also sheds doubts on the political independence of the Central Bank. The character of deposit insurance as paybox is even stronger in neighboring Uganda, where the deposit insurance fund is administered by the central bank without any separate institutional structure. While the Bank of Uganda (BOU) is also the bank supervisor, the housing of the deposit insurance fund inside the supervisory authority does not seem to provide any incentives for loss minimization.
Bangladesh illustrates how even the absence of bank failure resolution can have an important impact on the efficiency and fragility of banks (Beck and Rahman, 2006) . While there is an explicit deposit insurance scheme, housed inside the central bank, Bangladesh Bank, which is also responsible for banking supervision, it has never been used as Bangladesh Bank has never allowed a domestic bank to fail. Rather, weak banks are being referred to the Problem Bank
Monitoring Department within Bangladesh Bank where they are subject to special supervisory oversight and certain regulatory restrictions and enjoy regulatory forbearance. There is thus an implicit blanket guarantee for depositors, creditors and even owners of all banks. The lack of exit of failed banks, together with a politicized licensing process, which also shows the lack of political independence of the bank supervisory entity and the still high share of governmentowned banks in the financial system, explains the lack of market discipline in the Bangladeshi banking system. This has resulted in several weak and undercapitalized banks -both government-owned and privately-owned -and inefficient intermediation, as the continuous operation of failed banks provides unhealthy competition on the depositor side and distorted incentives for bank-borrower relationships. High spreads and a lack of market-based lending (as opposed to connected or relationship lending) have been explained with these deficiencies.
Is deposit insurance necessary for an effective bank failure resolution scheme? Recent efforts in Latin America have tried to link deposit insurance with a more effective bank failure resolution through the purchase and assumption technique. This technique implies that insured deposits and good assets are carved out and sold to another, performing, bank while impaired assets and non-insured claims on the banks are resolved through liquidation procedures. 8 Such schemes have been introduced in Argentina, Bolivia, Guatemala and Dominican Republic. This close link between deposit insurance and bank failure resolution through the technique of purchase and assumption seems to imply the necessity of an explicit deposit insurance scheme for effective bank failure resolution.
Are there examples where effective failure resolution has happened without deposit insurance? Consider first Brazil, where the current deposit insurance scheme was introduced as a consequence of the financial crisis of the mid-1990s, when the Central Bank had to resolve several large and medium-sized privately-owned banks. As the constitution prohibits the use of any public funds for depositor compensation, the authorities had to rely on special lines of credit, tax incentives, and regulatory forbearance to resolve the failing banks through intervention and purchase and assumption techniques. 9 The Central Bank took the leading role in this process, identifying purchasers for troubled banks and providing liquidity support to fill the balance sheet gap. Only in one case was the deposit insurance scheme ex-post involved, while in all other cases, the Central Bank resolved the banks without assistance from deposit insurance. Similarly, in South Africa and Mauritius, two other middle-income countries, the authorities have resolved several small banks in recent years without a deposit insurance fund. In some cases, however, public funds were used to facilitate the resolution and compensate depositors. While these cases suggest that authorities can resolve failed banks without an explicit deposit insurance scheme, it also underlines that the institutional structure of the financial safety net cannot be treated out of the context of the overall institutional framework in a country including the moral hazard risk arising from implicit or explicit guarantees provided by the government.
Deposit insurance and bank failure resolution: cross-country regressions
After having discussed cross-country variation in deposit insurer's involvement in bank failure resolution, we now turn to empirically testing the relationship between the structure of bank failure resolution scheme and bank fragility. This section first introduces our indicator of bank fragility, presents control variables and methodology, and finally discusses regression results.
Indicator of bank stability
The z-score is a measure of bank stability and indicates the distance from insolvency. It combines accounting measures of profitability, leverage and volatility. Specifically, if we define insolvency as a state where losses surmount equity (E<-π) (where E is equity and π is profits), A as total assets, ROA=π/A as return on assets and CAR = E/A as capital-asset ratio, the probability of insolvency can be expressed as prob(-ROA<CAR). If profits are assumed to follow a normal distribution, it can be shown that z = (ROA+CAR)/SD(ROA) is the inverse of the probability of insolvency. Specifically, z indicates the number of standard deviation that a bank's return on assets has to drop below its expected value before equity is depleted and the bank is insolvent (see Roy, 1952 , Hannan and Henwick, 1988 , Boyd, Graham and Hewitt, 1993 and De Nicolo, 2000 . Thus, a higher z-score indicates that the bank is more stable.
While the z-score has been used widely in the financial and non-financial literature, it is subject to several caveats. On the other hand, this measurement bias is less of a concern if it is uniformly distributed across banks and countries. A third concern is the reliance of the z-score on accounting data whose quality might vary across countries. Specifically, several papers have shown the tendency of firms to smooth reported earnings over time and that the degree of earning smoothing varies with the degree of institutional development (see, for example, Leuz, Nanda and Wysocki (2003) ).
This, however, should bias our results against finding a significant relationship between measures of deposit insurance and bank failure resolution and bank fragility. As an alternative method, other authors have relied on stock market data to compute bank risk as a put option on the value of the bank's assets (Laeven, 2002, and Hovakimian, Kane and .
Relying on stock market data, however, reduces our sample to a small set of large, listed banks in countries with stock markets, and we therefore decide to use z-scores that can be calculated for all banks instead.
10 Note that this z-score differs from z-score developed by Altman (1968) . The Altman z-score is a predictor of corporate financial distress based on financial ratios. The score is derived from a predictive model of a company's probability of default that uses five financial ratios. Altman applied Multiple Discriminant Analysis to determine which financial ratios to include in the predictive model.
We calculate the z-score for a sample of 1,752 banks across 57 countries, with the number of banks included in our sample varying from a high of 315 in the United States and a low of 3 in the Republic of Korea, Oman, Sri Lanka, Sweden and Trinidad and Tobago. 11 We calculate the return on assets, its standard deviation and the capital-asset ratio over the period [1997] [1998] [1999] [2000] [2001] [2002] [2003] . In the regression analysis, we include the log of the z-score to control for non-linear effects and outliers. 12 Since z-scores might vary with the time period over which they are measured, we will test the sensitivity of our results to the time period over which z-scores are computed. All bank data are from Bankscope, a commercial database of financial statements of financial institutions around the world. While it does not provide a perfect coverage of banks, it usually covers around 90% of countries' banking systems in terms of assets. Table 1 shows a wide variation in bank fragility across countries. Here we present the unweighted average of z-scores across all banks for each country in the sample. The z-scores indicate that for banks' losses to deplete equity, profits have to fall about fifty times below the average level of profits in the United States, but only less than two standard deviations in Korea.
The average bank in the average countries has a z-score of 24.
Control variables
We include several bank-level variables to control for bank characteristics that might influence the fragility of individual banks. Specifically, we include the log of total assets in U.S.
dollars for the first available year. Larger banks might be better able to diversify risk and thus have more stable earnings, reducing their risk of insolvency. On the other hand, larger banks 11 We imposed a requirement of at least three banks per country. Our results, however, are not affected if we use a broader cross-country sample including countries with data on less than three banks. In order to have a sufficient number of observations to calculate the standard deviation of return on assets over time, we also require at least four years of data for each bank. 12 All our results are confirmed when we use the level of the z-score. might take larger risks, especially if they consider themselves too large to fail. Next, we control for the extent to which the bank earns non-interest income using the ratio of other operating income to total revenues. Non-interest income, which includes income from fees, commissions and trading activities, tends to be more volatile than interest income, so we would expect that banks with a larger share of other operating income are less stable and have lower z-scores. We also control for the liquidity of banks by including the ratio of liquid assets to short-term debt, thus controlling for the ability of banks to match debt withdrawable on a short notice with liquid assets (or with assets that can easily be made liquid).
We include several country-level variables in our regressions analysis. Most importantly,
we include a measure of the coverage of deposit insurance scheme in terms of average income.
Specifically, we relate the coverage limit of deposit insurance to average GDP per capita We also include several other country-level variables in order to separate the effect of the financial safety net design from other country characteristics that might influence bank fragility.
First, we control for the log of GDP per capita in constant US dollars in 1997 as countries at different income levels might be subject to different economic shocks and sources of volatility, which would affect the level and volatility of bank earnings. Second, we control for the growth rate of real GDP per capita and its standard deviation. While faster growing economies might be less subject to bank fragility, higher volatility in economic growth might subject banks to higher fragility. Finally, we control for an indicator of institutional development, constructed by Kaufman, Kraay and Mastruzzi (2003), which is the average of six indicators measuring rule of law, control of corruption, government effectiveness, regulatory quality, political stability and voice and accountability. Controlling for such an encompassing indicator of the institutional framework helps us ensure that our indicators of the financial safety net do not capture the impact of overall institutional quality on bank stability.
Methodology
In order to assess the effect of financial safety net traits on bank stability, we regress the z-score, computed for individual banks over the period 1997-2003, on bank and country characteristics. Our main regression specification is as follows:
where Z is the z-score of bank i in country k, X is a vector of bank characteristics, Z is a vector of country characteristics and D is a vector of variables capturing the institutional characteristics of deposit insurance. Although we control for an array of country characteristics, the stability of individual banks within a country might be driven by an omitted factor or might be otherwise correlated with each other. We therefore allow for clustering, i.e. we relax the restrictions that the error terms of banks within a country are independent of each other.
In the discussion of the results, we will focus on the significance and sign of the coefficients in the vector γ. A negative coefficient on DI Coverage, the ratio of explicit deposit insurance coverage to GDP per capita, would confirm previous results that more extensive explicit deposit insurance increases the incentives for banks to take aggressive risks. A positive coefficient on DI Intervention and DI Power to Revoke would suggest a positive role for deposit insurers in bank failure resolution to the extent that they help dampen risk taking by banks, while a negative coefficient would indicate a damaging role of deposit insurers in bank failure resolution.
Results
The results in Table 2 suggest that banks are more stable in countries with a more prominent role of the deposit insurer in bank failure resolution. We regress the z-scores of individual banks on DI Coverage, DI Intervention, bank-level control variables and country-level control variables. DI Intervention enters positively and significantly in all regressions, even after controlling for a variety of bank and country characteristics and the coverage limit for deposit insurance. When we evaluate the economic effect at the mean z-score of 24, we find that banks in countries where the deposit insurer has the authority to intervene are on average better able to withstand a fall in profits that is at least six standard deviations higher than banks in countries with no role for the deposit insurer before becoming insolvent. This compares to a standard deviation in z-scores across countries of 14. When we consider the deposit insurer's right to cancel or revoke a bank's deposit insurance, we get the same result (column 2). Table A1 for a more detailed definition of these variables.
Turning to the bank-and country-level control variables, we find that banks are significantly more fragile in countries with more volatile GDP per capita growth rates. The other bank-and country-level variables do not significantly and robustly enter the regressions.
Overall, these results confirm the hypothesis that a greater role for the deposit insurer in bank failure resolution can strengthen bank stability by aligning incentives within the financial safety net properly. Deposit insurers have most at stake when banks fail; therefore, giving them higher responsibility within the financial safety net can reduce the negative moral hazard effects of deposit insurance. We next investigate whether this positive impact differs across different institutional settings. Table 3 shows that the role of deposit insurance in bank failure resolution interacts critically with other elements of the financial safety net. The results in columns 1 and 2 indicate that the positive impact of the intervention power of deposit insurers is strengthened if the deposit insurer is politically independent. While DI Independence enters negatively, but insignificantly, its interaction with DI Intervention enters positively. It is more, as the DI Intervention does not enter significantly anymore, this suggests that the power to intervene only has a positive impact on bank stability if exercised by politically independent deposit insurers. 
Conclusions
We study the link between the involvement of deposit insurers in bank failure resolution and bank risk. Using different indicators and discussion of specific countries, we show that there 13 We assess the significance of the sum of the coefficient on DI Intervention and of the coefficient on its interaction with DI in Supervision. The insignificance of the individual terms can be explained by the high correlation of 74 percent between these two variables.
is a wide variation in deposit insurer's role in bank failure resolution. Regression analysis confirms the importance of the deposit insurer's role in maintaining bank stability. We find that banks are more stable in countries where deposit insurers can intervene in banks and/or revoke membership in deposit insurance. This empirical finding is robust to controlling for other bank and country characteristics, including the generosity of deposit insurance and the independence and intervention powers of bank supervisors. We also find important interactions between the powers of deposit insurers and their access to supervisory information; deposit insurers' involvement in bank failure resolution is only beneficial in terms of lower fragility if combined with supervisory oversight. Similarly, housing deposit insurance in bank supervision is only beneficial if it comes with corresponding powers vis-à-vis its members. Deposit insurers are only effective in resolving failed banks and fostering bank stability if they are politically independent.
While our results reinforce previous findings that high explicit deposit insurance coverage increases bank fragility, an incentive compatible design can help dampen this negative effect by giving the necessary tools and powers to the deposit insurer to discipline its members and thus minimize insurance losses and bank fragility. Our findings send a strong policy message to countries with existing explicit deposit insurance schemes: strengthening the supervisory capacity and powers of the deposit insurer vis-à-vis its members can have positive implications for bank stability. 
KK Index
The average of six governance indicators (voice and accountability, political stability, government effectiveness, regulatory quality, rule of law, and control of corruption) in 1998 (higher is better) Kaufmann, Kraay and Mastruzzi (2003) DI Intervention A dummy variable which is equal to one if the deposit insurance authority can make the decision to intervene a bank. Barth, Caprio and Levine (2004) DI Power to Revoke A dummy variable which is equal to one if the deposit insurance authority has the legal power to cancel or revoke deposit insurance for any participating bank. Barth, Caprio and Levine (2004) Supervisory Independence
Supervisor independence from political (government) pressure and supervisor independence from pressure by bank managers (indicator ranges between 1 and 4) Barth, Caprio and Levine (2004) Supervisory Power Principal component indicator of 14 dummy variables: 1.Does the supervisory agency have the right to meet with external auditors to discuss their report without the approval of the bank? 2. Are auditors required by law to communicate directly to the supervisory agency any presumed involvement of bank directors or senior managers in elicit activities, fraud, or insider abuse? 3. Can supervisors take legal action against external auditors for negligence? 4. Can the supervisory authority force a bank to change its internal organizational structure? 5. Are off-balance sheet items disclosed to supervisors? 6. Can the supervisory agency order the bank's directors or management to constitute provisions to cover actual or potential losses? 7. Can the supervisory agency suspend the directors' decision to distribute: a) Barth, Caprio and Levine (2004) VARIABLE NAME
DESCRIPTION SOURCE
Dividends? b) Bonuses? c) Management fees? 8. Can the supervisory agency legally declare-such that this declaration supersedes the rights of bank shareholdersthat a bank is insolvent? 9 Does the Banking Law give authority to the supervisory agency to intervene that is, suspend some or all ownership rights-a problem bank? 10. Regarding bank restructuring and reorganization, can the supervisory agency or any other government agency do the following: a) Supersede shareholder rights? b) Remove and replace management? c) Remove and replace directors? Private Monitoring
Principal component indicator of nine dummy variables that measure whether (1) bank directors and officials are legally liable for the accuracy of information disclosed to the public, (2) whether banks must publish consolidated accounts, (3) whether banks must be audited by certified international auditors, (4) whether 100% of the largest 10 banks are rated by international rating agencies, (5) whether offbalance sheet items are disclosed to the public, (6) whether banks must disclose their risk management procedures to the public, (7) whether accrued, though unpaid interest/principal enter the income statement while the loan is still non-performing (8) whether subordinated debt is allowable as part of capital, and (9) whether there is no explicit deposit insurance system and no insurance was paid the last time a bank failed.
Barth, Caprio and Levine (2004) DI in Supervision A dummy variable which is equal to zero if the deposit insurance agency is separate from the bank supervisory institution and one if it is within the bank supervisory institution.
Demirguc-Kunt, Karacaovali and Laeven (2005 DI Independence A dummy variable which is equal to one if the deposit insurance agency is Private Monitoring or independent, and zero otherwise.
Demirguc-Kunt, Karacaovali and Laeven (2005) Implicit coverage A dummy variable which takes the value one if the answer is "Yes" to the following question: "Were any deposits not explicitly covered by deposit insurance at the time of the failure compensated when the bank failed (excluding funds later paid out in liquidation procedures)?", and zero otherwise.
